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FIRE AFTER EARTHQUAKE – NATURAL FIRE CONCEPT
	Definition

	Fire following earthquake can cause substantially loss of life and property, added to the destruction caused by the earthquake, and represents an important threat in seismic regions. Problems related to traffic congestion, water supply and to the possibility of a prompt intervention of the fire brigade in case of a fire arising after an earthquake are some of the aspects of the increased risk. 

A study on one multi-storey moment-resisting steel frame structure subjected to earthquake and fire subsequently is presented. The design of the structures is made according to EN1998-1 and the Romanian seismic code (P100-1/2004) for a near-field earthquake type (Banat region) and a far-field earthquake type (Vrancea region).

A sensitivity analysis is carried out to obtain different realistic natural type fire curves. Influence of the size of compartment, thermal properties of the walls, as well as the influence of the openings (including the evolution of glass breaking with the temperature) is considered. The design fire load density is computed according to Annex E in EN1991-1-2, considering or not the active fire fighting measures, which could be all available in a normal fire situation, but could be partially available after the occurrence of an earthquake. Thus, the investigation of the structures is based on two main fire scenarios, one scenario before the earthquake and another one following earthquake. 

The fire curves are obtained using Ozone V2 program. The structural analysis for the fire situation is done using the multipurpose fire design software SAFIR.


	Physical features 
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	Office building 18*18m
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	The walls are made out of normal concrete having a thickness of 20 cm, and the following thermal characteristics: conductivity 0.8 W/mK and specific heat 840 J/kgK.

The windows (openings) in three adjacent walls have a sill height of 1 m and a soffit height of 3.5 m. In the fourth wall a door of 2 m width is added.


	Effects on constructions

	The fire area considered is 324 m (i.e. the entire surface of the ground floor). The occupancy of the fire compartment is office with a characteristic fire load density qf,k of 511 MJ/m2.

The design fire load density, according to Annex E in EN1991-1-2 is
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where: 

m
is the combustion factor,
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is a factor taking into account the fire activation risk due to the size of the compartment,
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is a factor taking into account the fire activation risk due to the type of occupancy ,
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is a factor taking into account the different active fire fighting measures i (sprinkler, detection, automatic alarm transmission, firemen …). These active measures are generally imposed for life safety reason,
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is the characteristic fire load density per unit floor area [MJ/m²].
The active fire fighting measures are different, since some of the active fire fighting measures are no longer available after the earthquake. The table below gives the values of the active fire fighting measure factors, according to the EN1991-1-2.

Table 1. The active fire fighting measures before and after the earthquake

Auto Water Exting.
Indep Water Supply

Auto Fire Detection

Alarm Fire Brigade

Fire Brigade

Access Routes

Fire Fight Devices

Smoke Exhaust

Total

(
(1
(2
(3/4
(5
(6/7
(8
(9
(10
((n
Before
0.61
0.87
0.73
0.87
0.78
1.0
1.0
1.0
0.26
After
1.0
1.0
1.0
1.0
1.0
1.5
1.5
1.0
2.25



	Modelling
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Thermal analysis
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Structural analysis
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